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DETAILED ACTION 

This Office Action is in response to application 1071 1816 submitted 10/07/2004. 
Claims 1-22 are pending in the application. 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1-22 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 1 recites "wherein after the initialization progress table is created and 
before the completion of the consistency initialization is completed, the RAID is allowed 
to access and the consistency initialization is allowed to start. The cited limitation in the 
claim appears to raise multiple indefinite issues. 

a. It is unclear what "the RAID is allowed to access" actually means. This 
could mean the RAID is allowed to be accessed or the RAID itself is allowed to 
access another device. The Examiner will assume "the RAID is allowed to 
access" is meant to mean that the RAID is allowed to be accessed. This is 
supported in the summary of the disclosure and appears to be the main inventive 
concept by the Applicant. The Applicant states in the prior art that previous RAID 
consistency initialization processes had to be completed before the RAID was 
able to be accessed by the computer device it was connected with. It seems the 
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Applicant's is trying to claim a device that allows a RAID to be accessed while the 
consistency initialization has no completed yet. 

b. It is also unclear what "before completion of the consistency initialization is 
completed... the consistency initialization is allowed to start." If assumed that if 
RAID is allowed to be accessed before the consistency initialization is completed 
that the consistency initialization has already started. The Examiner is unable to 
determine what "the consistency initialization is allowed to start" actually means 
in the claim since it is implied above where the RAID is allowed to be accessed 
before the consistency initialization is completed. The Examiner is going to 
assume the limitation "before completion of the consistency initialization is 
completed. ..the consistency initialization is allowed to start" reads on a 
initialization consistency starting. 

Claim 10 recites that it is dependent on claim 7 and mentions such terms as "the 
step (a)", "said step (e)", and "steps (aO) through (d). There is no mention in any claims 
that claim 10 is dependent on of steps (a), (d), or (e). It appears that claim 10 could be 
dependent from claim 8 or 9, but it is not clear which claim it is meant to be dependent 
on. There is a lack of antecedent basis for these terms in the claim. The Examiner will 
assume the steps (aO) through (d) only includes the steps of (aO) and (a) which are 
included in claim 10 since no other claims are defined and assuming step (e) comes 
after step (d). The Examiner is also unable to clearly understand what the method of 
step (aO) performs. It appears it is meant to determine something but from the 
language of the claim it is unclear what it exactly determines. The Examiner is 
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interpreting tlie limitation of step (aO) to mean determining if a region needs to be 
initialized or not and then selecting that region. 

Claim 14 recites the limitation "the regional initialization" in line 3. There is no 
previous mention of a regional initialization. There is insufficient antecedent basis for 
this limitation in the claim. The Examiner assumes the regional initialization refers to 
initialization that is performed on the initialization regions. 

Claim 15 recites the limitation "the regional initialization" in line 3 on page 28 and 
line 1 on page 29. There is no previous mention of a regional initialization. There is 
insufficient antecedent basis for this limitation in the claim. The Examiner assumes the 
regional initialization refers to initialization that is performed on the initialization regions. 

Claim 16 recites the limitation "the regional initialization" in lines 3 and 5. There 
is no previous mention of a regional initialization. There is insufficient antecedent basis 
for this limitation in the claim. The Examiner assumes the regional initialization refers to 
initialization that is performed on the initialization regions. 

Claims 2 - 9, 11 - 13, and 17 - 22 are rejected for being dependent upon a 
rejected base claim. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person liaving ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set fortli in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claims 1,3- 16, and 19 - 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over DeKoning et al (Pat 6,467,023). 

With regard to claim 1, DeKoning teaches a method for redundant array of 
independent disks (RAID) [100, Fig 1; Column 5, Lines 19 - 21] consistency 
initialization [Fig 3 and Fig 4] comprises: 

creating RAID [100, Fig 1; Column 5, Lines 19 - 21], including setting a RAID 
configuration of the RAID ["configuration infomnation". Column 3, Lines 34 - 41] 
and storing progress states of the initialization of the RAID [300, 302, 304, 306, 307, Fig 
3, This describes the function of storing the state of the initialization of the LUN 
for the RAID system] wherein before the completion of the consistency initialization 
[Fig 3 and Fig 4] is completed, the RAID [100, Fig 1; Column 5, Lines 19 - 21] is 
allowed to access and the consistency initialization is allowed to start [Column 3, Lines 
41 - 43]. 

However, DeKoning does not specifically disclose the limitation of storing the 
progress states in a table. 
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The Examiner is taking Official Notice that it would have been obvious to 
someone of ordinary skill in the art at the time of the invention to store the progress 
states in a table structure. There are a finite number of data structures to store data in 
and a table is one of the well known data structures used to store data. It would have 
been obvious to use a table since it is well known in the art and by using a table it would 
allow multiple checkpoints to be maintained allowing the system to return to a particular 
checkpoint in the LUN initialization if desired [Column 8, Lines 30 - 37]. 

With regard to claim 3, DeKoning teaches the consistency initialization [Fig 3 
and Fig 4] comprises an induced consistency initialization [Column 3, Lines 53 - 60]. 

With regard to claim 4, DeKoning teaches the induced consistency initialization 
[Fig 4; Column 3, Lines 53 - 60] comprises: 

(a) , detecting whether the consistency initialization is completely 
performed on the whole RAID [100, Fig 1; Column 5, Lines 19 - 21] 
when the RAID [100, Fig 1; Column 5, Lines 19 - 21] receives an I/O 
[402, Fig 4, Checking if one of the LUN is initialized is the same as 
checking if the whole RAID is initialized since all the LUN need to be 
initialized for the whole RAID to be initialized]; 

(b) . if step (a) is negative, detecting whether a regional initialization 
["PORTION", 300, 302, 304, 306, 307, 308, and 310, Fig 3] is completely 
performed on an initialization region ["PORTION", 300 and 310, Fig 3] 
associated with the I/O [404, Fig 4, If it is above the boundary then the 
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regional initialization is completed and if it below the boundary then 
the regional initialization is not completely performed]; 

(c) . if step (b) is negative, detecting wtiettier ttie regional initialization 
["PORTION", 300, 302, 304, 306, 307, 308, and 310, Fig 3] is being 
performed on said initialization region ["PORTION", 300 and 310, Fig 3] 
associated with the I/O [405, Fig 4; Column 9, Lines 9-21, If the 
request is above and below the boundary that indicates that the 
regional initialization has started but is not complete for the region 
the I/O is associated with]; 

(d) . if step (c) is affirmative, waiting for the completion of the regional 
initialization ["PORTION", 300, 302, 304, 306, 307, 308, and 310, Fig 3; 

407, Fig 4; Column 9, Lines 21 - 23], and if step (c) is negative, 
performing the regional initialization ["PORTION", 300, 302, 304, 306, 
307, 308, and 310, Fig 3] on said initialization region ["PORTION", 300 
and 310, Fig 3] and updating initialization a state change of the 
initialization region ["PORTION", 300 and 310, Fig 3] to said initialization 
progress table [300, 302, 304,, 306, 307, 308, and 310, Fig 3; 405 and 

408, Fig 4; The flow chart of Fig 3 shows that once initialization starts 
on a LUN all the regions will eventually get initialized. The flow chart 
of Fig 4 shows that initialization of a region can be detected as not 
happening yet if the flow chart reaches step 408. Even if step 408 in 
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Fig 4 is reached the process of Fig 3 is still running so the 
initialization of the region below the boundary will occur]; 

(e). writing the updated initialization progress table into the non-volatile 
memory device [118, Fig 1; Column 5, Lines 64 - 67; Column 6, Lines 
1 - 5] if a predetermined condition is met [304, 306, and 307, Fig 3]. 
With regard to claim 5, DeKoning teaches wherein the I/O access the RAID 
[100, Fig 1; Column 5, Lines 19 - 21] after step e [Column 7, Lines 12-23, This 
shows the I/O accesses the RAID before and after a particular update to the 
progress table since the initialization and I/O accesses are performed in parallel]. 

With regard to claim 6, DeKoning teaches wherein the I/O access the RAID 
[100, Fig 1; Column 5, Lines 19 - 21] before step e [Column 7, Lines 12 - 23, This 
shows the I/O accesses the RAID before and after a particular update to the 
progress table since the initialization and I/O accesses are performed in parallel]. 

With regard to claim 7, DeKoning teaches the consistency initialization [Fig 3 
and Fig 4] further comprises a consecutive consistency initialization [Fig 3, The figure 
shows that initialization starts at the beginning of the LUN and ends once it has 
initialized the whole LUN]. 

With regard to claim 8, DeKoning teaches the consecutive consistency 
initialization [Fig 3, The figure shows that initialization starts at the beginning of 
the LUN and ends once it has initialized the whole LUN] comprises following steps: 
(a). selecting an initialization region ["PORTION", 300 and 310, Fig 3] 
which has not been completed with initialization yet [310, Fig 3]; 
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(b) . if a regional initialization ["PORTION", 300, 302, 304, 306, 307, 
308, and 310, Fig 3] is not being performed on the selected initialization 
region ["PORTION", 300 and 310, Fig 3], performing the regional 
initialization ["PORTION", 300, 302, 304, 306, 307, 308, and 310, Fig 3] 
on the initialization region [308, 310, and 302, Fig 3]; 

(c) . if step (b) is performed, updating the initialization state changes of 
the initialization region to an initialization progress table [307, Fig 3; As 
stated above in the rejection of claim 1, it would be obvious to store 
the checkpoint save into a table which would provide the ability to 
recover the system to a certain point of initialization if there was a 
failure during the initialization]; 

(d) . if a second predetermine condition is met [304, 306, and 307, Fig 
3], writing the updated initialization progress table into the memory device 
[118, Fig 1; Column 5, Lines 64 - 67; Column 6, Lines 1 - 5]; 

(e) . repeating steps (a) through (d) until initialization regions 
["PORTION", 300 and 310, Fig 3] are completed with initialization [308 
and 312, Fig 3]. 

With regard to claim 9, DeKoning teaches: 

(f) . writing a state showing that all initialization regions ["PORTION", 
300 and 310, Fig 3] are completed with initialization [312, Fig3] into a 
non-volatile memory device after step (e) [118, Fig 1; Column 5, Lines 
64 - 66; Column 6, Lines 1 - 5; As stated above in the rejection of 
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claim 2, it is implied that the memory that initialization infonnation is 
stored in is non-volatile memory or else the initialization would need 
to be run every time the system is powered down and then back up]. 
With regard to claim 10, DeKoning teaches (aO) performing a regional 
initialization priority adjustment mechanism to determine whether selecting an 
initialization region ["PORTION", 300 and 310, Fig 3] which has not yet been 
completed with initialization or not before [308, Fig 3] the step (a) selecting the 
initialization region ["PORTION", 300 and 310, Fig 3] which has not been completed 
with initialization yet [310, Fig 3] and said step (e) comprising repeating steps (aO) [308, 
Fig 3] through (d) until all initialization regions ["PORTION", 300 and 310, Fig 3] have 
been completed with initialization [308 and 312, Fig 3, This shows initialization is 
processed until the whole LUN is initialized]. 

With regard to claim 11, DeKoning teaches the consistency initialization [Fig 3 
and Fig 4] further comprises a consecutive consistency initialization [Fig 3, The figure 
shows that initialization starts at the beginning of the LUN and ends once it has 
initialized the whole LUN] and after the initialization progress table is created, the 
consecutive consistency initialization [Fig 3, The figure shows that initialization 
starts at the beginning of the LUN and ends once it has initialized the whole LUN] 
is allowed to start anytime ["CHECKPOINT RESTART" and 316, Fig 3; Column 8, 
Lines 30 - 38, This shows that once the initialization progress table is created the 
consecutive consistency initialization is allowed to start] 
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With regard to claim 12, DeKoning teaches the RAID [100, Fig 1; Column 5, 
Lines 19 - 21] is allowed I/O accessing [Column 3, Lines 50 - 53] before the 
consecutive consistency initialization [Fig 3]. 

With regard to claim 13, DeKoning teaches the consistency initialization [Fig 3 
and Fig 4] comprises dividing a data space of member disks [108, Fig 1] into a plurality 
of initialization regions ["PORTION", 300 and 310, Fig 3] and performing the regional 
initialization ["PORTION", 300, 302, 304, 306, 307, 308, and 310, Fig 3] on the 
initialization regions ["PORTION", 300, 302, 304, 306, 307, 308, and 310, Fig 3]. 

With regard to claim 14, DeKoning teaches the consistency initialization [Fig 3 
and Fig 4] comprises dividing a data space of member disks [108, Fig 1] into a plurality 
of initialization regions ["PORTION", 300 and 310, Fig 3] and performing the regional 
initialization on the initialization regions ["PORTION", 300, 302, 304, 306, 307, 308, 
and 310, Fig 3]. 

With regard to claim 15, DeKoning teaches the consistency initialization [Fig 3 
and Fig 4] comprises dividing a data space of member disks [108, Fig 1] into a plurality 
of initialization regions ["PORTION", 300 and 310, Fig 3] and performing the regional 
initialization on the initialization regions ["PORTION", 300, 302, 304, 306, 307, 308, 
and 310, Fig 3], and the initialization progress updated due to an I/O ["INITIALIZE 
LUN", Fig 3] accessing a data space of the RAID [100, Fig 1; Column 5, Lines 19 - 
21 ; 307, Fig 3, The initialization of the RAID is an I/O access since a RAID system 
is an I/O device] and inducing the regional initialization [302, Fig 3, The initialization 
is induced since the current portion of the LUN is an un-initialized portion that is 
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accessed by an I/O access since the RAID device is an I/O device] is written in to 
the non-volatile memory device [118, Fig 1; Column 5, Lines 64 - 66; Column 6, 
Lines 1-5] after said accessing has been completed [307, Fig 3], and then the I/O 
["INITIALIZE LUN", Fig 3] result is returned [312, Fig 3]. 

However, DeKoning does not specifically disclose the limitation of storing the 
progress in a table. 

The Examiner is taking Official Notice that it would have been obvious to 
someone of ordinary skill in the art at the time of the invention to store the progress in a 
table structure. There are a finite number of data structures to store data in and a table 
is one of the well known data structures used to store data. It would have been obvious 
to use a table since it is well known in the art and by using a table it would allow multiple 
checkpoints to be maintained allowing the system to return to a particular checkpoint in 
the LUN initialization if desired [Column 8, Lines 30 - 37]. 

With regard to claim 16, DeKoning teaches the consistency initialization [Fig 3 
and Fig 4] comprises dividing a data space of member disks [108, Fig 1] into a plurality 
of initialization regions ["PORTION", 300 and 310, Fig 3] and performing the regional 
initialization on the initialization regions ["PORTION", 300, 302, 304, 306, 307, 308, 
and 310, Fig 3] and the initialization progress updated due to an I/O ["INITIALIZE 
LUN", Fig 3] and inducing the regional initialization [302, Fig 3, The initialization is 
induced since the current portion of the LUN is an un-initialized portion that is 
accessed by the I/O access since the RAID device is an I/O device] is written in to 
the non-volatile memory device [118, Fig 1; Column 5, Lines 64 - 66; Column 6, 
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Lines 1-5] first, and then said I/O ["INITIALIZE LUN", Fig 3] accessing a data space 
of the RAID [100, Fig 1; Column 5, Lines 19-21; 308 and 310, Fig 3, The I/O 
accesses a all the data spaces until the entire LUN is initialized]. 

With regard to claim 19, DeKoning teaches if a member disk failed and a new 
member disk [Column 9, Lines 60 - 62] is used to perform a rebuilding of the RAID 
[100, Fig 1; Column 5, Lines 19 - 21] before the completion of the consistency 
initialization [Column 9, Lines 55 - 58], the rebuilding only has to perform on the 
regions which have been completed with the consistency initialization and the rebuilding 
on the regions which have not been completed with the consistency initialization can be 
performed by the consistency initialization [308 and 312, Fig 3; 502 and 504, Fig 5; 
Column 10, Lines 1 - 11, This shows the rebuilding is done on the redundancy 
information affected by the replace which would only include initialized regions 
and then the LUN is marked as fully initialized once initialization is complete]. 

With regard to claim 20, DeKoning teaches when an I/O operation ["PROCESS 
I/O REQUEST", Fig 4] accesses the RAID [100, Fig 1; Column 5, Lines 19 - 21] is a 
read operation [The I/O request indicates both read and write requests] and a 
region of the RAID [100, Fig 1; Column 5, Lines 19 - 21] to be accessed by the I/O has 
not been initialized yet [405 and 407, Fig 4], no consistency initialization is performed 
on the region [407, Fig 4], and a value of zero or a predetermined value will be returned 
directly [407, Fig 3, The I/O request is a predetermined value since it is the same 
I/O request at the beginning of the process and not a newly determined I/O 
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request. The predetermined I/O request is returned directly to a queue to be 
processed later]. 

With regard to claim 21, DeKoning teaciies a RAID [100, Fig 1; Column 5, 
Lines 19 - 21] performs an I/O operation ["PROCESS I/O REQUEST", Fig 4] and 
causes an induced consistency initialization [408, Fig 4; Column 9, Lines 11-18, The 
claim does not require that the updated initialization will not be written into the 
memory disks again due to a completion of the I/O operation since it is dependent 
on a particular outcome of a conditional statement. If the particular outcome is 
not met then the limitation of the updated initialization will not be written into the 
memory disks again due to a completion of the I/O operation is not required and 
DeKoning reads on the other outcome of the conditional statement not listed in 
the claim]. 

6. Claims 2 and 17 - 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over DeKoning et al (Pat 6,467,023) as applied to claim 1 above, and further in view of 
Humlicek et al (Pat 5,822,782). 

With regard to claim 2, DeKoning teaches the RAID configuration is stored in a 
random access memory [118, Fig 1; Column 5, Lines 64 - 66; Column 6, Lines 1 - 
5]. 

However, DeKoning does not specifically disclose the limitation that the memory 

is a non-volatile memory device. 
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Humlicek discloses a RAID system that stores configuration information on a 
non-volatile memory device [Column 6, Lines 52 - 62]. 

It would have been obvious to someone of ordinary skill in the art at the time of 
the invention to use the teachings of Humlicek in DeKoning, because it permits 
improved flexibility in the use of the RAID system by allowing by allowing drives to be 
physically removed without requiring a rebuild of the stored data [Column 3, Lines 19 - 
26]. 

With regard to claim 17, DeKoning teaches the RAID configuration is stored in a 
random access memory [118, Fig 1; Column 5, Lines 64 - 66; Column 6, Lines 1 - 
5]. 

However, DeKoning does not specifically disclose the limitation that the non- 
volatile memory is a member disk. 

Humlicek discloses a RAID system that stores configuration information on the 
disk drives [Colunnn 6, Lines 52 - 62]. 

With regard to claim 18, DeKoning teaches there are a plurality of versions of the 
initialization progress [307, Fig 3, Each save would result in different version of 
data] stored in the memory device [118, Fig 1; Column 5, Lines 64 - 66; Column 6, 
Lines 1-5] 

However, DeKoning does not specifically disclose the limitation of storing the 
progress in a table. 

The Examiner is taking Official Notice that it would have been obvious to 
someone of ordinary skill in the art at the time of the invention to store the progress 
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states in a table structure. There are a finite number of data structures to store data in 
and a table is one of the well known data structures used to store data. It would have 
been obvious to use a table since it is well known in the art and by using a table it would 
allow multiple checkpoints to be maintained allowing the system to return to a particular 
checkpoint in the LUN initialization if desired [Column 8, Lines 30 - 37]. 

7. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over DeKoning 
et al (Pat 6,467,023) in view of Humlicek et al (Pat 5,822,782) as applied to claim 2 
above, and further in view of Rezaul Islam et al (Pat 6,282,670). 

With regard to claim 22, DeKoning teaches the RAID configuration is stored in a 
random access memory [118, Fig 1; Column 5, Lines 64 - 66; Column 6, Lines 1 - 
5]. 

Humlicek discloses a RAID system that stores configuration information on a 
non-volatile memory device [Column 6, Lines 52 - 62]. 

However, DeKoning in view of Humlicek does not specifically disclose the 
limitation that the memory device is a battery backed-up SRAM, a flash RAM, or a disk 
drive except a memory disk. 

Rezaul Islam discloses storing configuration data in a flash memory [128, Fig 1; 
Column 8, Lines 39 - 45]. 

It would have been obvious to someone of ordinary skill in the art at the time of 
the invention to use the teachings of Rezaul Islam in DeKoning in view of Humlicek, 
because flash memory is inexpensive and easily reprogrammable. 
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Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Duncan et al (Pub. No.: US 2003/0140299 A1) discloses when there is no 
initialization pattern present an error message is returned [Page 4, Paragraph 0036, 
Lines 16-24]. 

Matsunami et al (Pub. No.: US 2002/0099914 Al) discloses storing information 
about a RAID configuration in a table format [Fig 9]. 

Islam et al (Pat 5,950,230) discloses storing RAID configuration data in non- 
volatile memory and flash memory [Column 4, Lines 5 - 7]. 

Gentry et al (Pat 5,568,629) discloses logical configuration of a disk array stored 
in several tables [Column 5, Lines 8 - 9]. 

Galbraith et al (Pat 5,537,567) discloses storing configuration information in RAM 
and flash memory [Column 5, Lines 39 - 41]. 

Hewlett Packard (White Paper: Flash Dimm Technology) discloses the 
advantages of flash RAM memory. 

Direction Of Future Correspondence 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CHRISTOPHER D. BIRKHIMER whose telephone 
number is (571)270-1 178. The examiner can normally be reached on M-H 7:00 - 5:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Matt Kim can be reached on 571-272-4182. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Christopher D Birkhimer 

Examiner 

Art Unit 2186 

/Christopher D Birkhimer/ 
Examiner, Art Unit 21 86, 

/Tuan V. Thai/ 

Primary Examiner, Art Unit 2186 
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